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JEBL7S07, 8. O. (Cundidoto of Veicripary Sofczs
Vaktsiny protive siliirclni lacvy

x ﬁ;coznoa azainst ant.\rug? :

Ja Blolozichoskis 4 Kiimioteranovtiohosile veterinaraye
proparaty /2inlogical and’ chc::oﬂénnpou‘aicd vaterinary
propcﬂ.ttoagj: Mosoow, 1948. 63° 4 <1 tasld

(In Ru-zgn)

VACCIIES AG&‘INST‘A!?IM

Tho outstanding rosults of provontivo inoculations agninst anthrax,
obttained by Paastour, soon attractod gunoral attontion and the vesoina=~
tion of azrioultural animals (ezpcolaily shecep) with Pasteur moinu.
tegan to be oarried out not oxnly in Frouucs tut 4in other countries as
'ucll; .

In 1683 in Runcia Prafossor L. Se. T2TLEOVSKII propared, according
<o the Pastour princinle, his anthrax vaocinos. To obtain those vagoines
Taeakoval:il took a virulant anthrux culiuro isolated fran o rabdbbit that
Just dioed, plantod it on chiockan broth and placed it in incudbstor st
42.8° for growingz. Tho oapoéoaonio cultures obtained under such tempera~
ture gradually booamo wosker in thdr virulonos undor the action of
oxyged in the air, Tosting daily the viruloant propertiocs of tho growm
oultures oa experimantal anitwls, Tsonkovakil selectod cultures of 2 degrees

of \vqahxelo; The Pirst vaceine he oltained as a result of a 12 day oulti-
vation in inoubator at 42.5° O3 1t killed all the white mice used, 1/3 of
the gophers 1n 3 = 6 doys, and causad fover = intence in rabdits cnd mild
in sheep, 7The Seocond vacuino was ottained following a 6 = 7 duy growth

in inoubstor = ¢2.5° C; it Killed all inoculated mice, 3/, of cophers used,




1/3 of rabbits, snd 1 = 2 of tse 10 inoculuted sheop, +gonkovekil
ccverted his vnooines froa the bacillary fora iato tho sporel fora
Yy growing snd keoping thea dn incubator at 35° C for § = 6 days.

“In the initial years tho praotical work of Pasteur and Tsenkovskil
establisheod that the broth sporal vascines of anthrax lose their izmuno=
Lenio properties ot prolonged storage; in this conrestion not fow failures
cocurred in ocontrol tasting of waooinsted aninale. The malutenanoo ot
eonstant proportios by the Chasborland mothod = by means of periodis
regoneration on culturs zedia ~ proved wxsatisfactory. Tsonkovakil

_therofore suggested an odginal iothod of naintaining watrices of the
" waooines in 30‘/. aqueous solution of cheaically pure moutral glyoorin. .
Having detcrained the suitadbility of hia oysia of presorvation of the
vacoines, Tmni-mcca that “the groatost obstacle iun practical
_applicaticn of Pasteur inoculations - inoonstaaay of the proporties of
the vagoinos = is racuoved by proscrving then in glyoorin. Sudbseguently
the method of preserving the matrices of anthrax vacoines in glyoorin
soluticn proved correct and for GO years it has brilliantly justified .
itself. A
Tsenkovekii alsc established the possibility to elean tho vascsines
" from alfen nicroflors by passing then through the enimal orgasiss. In
order to test the constant proportics of his vacolnes, Tsenkovekil
sulnitted thea to multiple pascages through the ortenisa of gophers.
The Pirst vaooino waa pasned 10 times and the Second 10 times. The
" vaooines of each PesEALe Wore tosted on choop for harmlessness and icauno-
geie propestiss; &8 & result the following was establisheds




1) in multiple pascagos tho vaosinos prosorvo thelir original
virulent and Smaunoranio proportisss and, (2) tholir poriodio regemeration
by moans of passazes throuzh tho organims of laboratory animals
ocutributos to the oonsolidation of tholr ocnstuxt proporties. 4nd
this, as wo .2hall sce below, has toen confimed Ly practioe bYecause,
thanks only to the aystenatio rozomeration of matrices of the vaccines
" through the organisa of white mics end gophers, osn their constaat
properties de proecorvod.

‘ TSENROVSEIY srrangod his first cxpurizcat of vageinntion of

shesp against sathrax oa Msy 10, 1863. Llavon cheop, initially vacsi= .
patod with the First .o.nd then with the Socoud vacoino, were sudjected,

16 days after the injection of tho Socoud waooine, to comtrolled infoo- .
¢tion with the anthrax virus simultamesusly with 2 wa=vacoinated shecp.

The unvaccinatod gshoep died of anthrax in 30 hours, wiilo sll thoss vacol~

zated rezainod alive. Jator the ozporimciis on wvaccoination of shoen with

the TSENKOVSEII vaocolnes and on oontrollaed infeoticn wore consideradly
expanded doth by Tsoakowskii hinoolf and by his nearod associates -
FHALASIKIEOV and SXADOVSIIX, aid always with favorsble results. The
{nvaestigation aa the length of imnunity oonduoted in 1887, establishod
that 13 months after vasoination tho shcop poscossed strained izaunity
(out of 20 wacoinuted shoep & dlod; out of 10 controls = 9 died).

v The sxosllont fxmunogomio propertios of the Tacnlovakil wvaocines
" wers subsoquently oonfirmod by numorous oxporimcnts and by shelr extwnsive
usiligation, .
‘n connestion with the favorable roforences about Tscakovaiii
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C waoolnes there arceo a necsssity, chiofly in Southarn Russia, of
LR | - erganising severs) bacterdologioal stations for mazufacture of these
o | veosines. 4t firet the yessinos werv propircd by eultivation iz
- Srot) for 3 days. A plasting iz 3o xas nals fres sroml cristures
(matricss) which are kopt in glycerin solution, Utilisation of the
3 = day broth wascines of vegetitive tom‘tsdo it too difficult and
.nMMMrmror wm bocauss the poriod of fituess
" of such vegeinos was 3 = ¢ days. And cnly sinoo 1896-1837 GORDZIALXOVSKIY
Antretgoed 1ato Prestioo We mnufmeturo and utilisstion of Tsemkovskii
- veseinss in forn of sporal qulture grown on broth and ontained in
" glyoerin selution. These breth growths oontain ocmsidoradle smouat of
~ Gperes, ; . '
o In the £irst years of utilisation of the Teeakovskil vaceines,
end 4180 of the Freadh (Pastour) vasccinos, together with nwmercus positive
nnlu there have bdeen casos of failuros. Such, for cxaaple, was the
" ease of & mAss murrain, ufm-. veooluation by Frouch vasoines, en the
‘- ostats of PANEEEV, lmown undor the nauo of "PANXEEV history® whioh re~
 maiped esseatislly wnexplained. There, after injection of tho Pirst |
" wvesetne out of 4,434 Snooulated sheop 3,649 died, 1. e., 80.3°/..
Aseording te soze hvpoﬂnm this was the result of & fatal cistake
i S (instead of the Firs$ vaooine, virus was uned) or it was ataviza of the
Five$ wvaooine to the degroe of weakened anthiax virus. _
4 specisl oammission was organized in 1520 to tost tho harmlessnoss
" and fitness of the Teenkovakii waosines. This ocanission conduoted

extensive experinents on vasoination of sheep, cattle, horoes and pigs.

Pootnotes In the J-day broth growth there is always up to 28'/- of
useful sporec.
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Ia Belotorim 6,055 sheep (young and growm) wore fsoculateds the mortality

after the inosulatian wus 0.1°/,. The test of strongth and the longevity’
of izaunity ectablishod that the choep infected with anthax rexaived

" alive & montd and § months lator, whilo 90-100°/, of the comtrols died.

The oxxnigsion thorfore ocamo 15 tho oonolusion that the Toonkovsikii
vaocines possuss the roquisite virulont cnd ixmumogenio properties ihld{
thoy possessed at the timo that TSENKOVSXII obtained them. After this
the TSERFOVSEIX vaosinas bezan to be cxtonsively utilized throughout
Russia.

An iaportant modification in the zaaufaciure of TSEEXROVSRII vaseines

was introduced ia 1910 by professor S. ¥. VISHSLIZSIIX. Ho proposed

to propare thca not an broth but on poptouolcos egere This modification
improvod considorably the quality of the vaocinos and made their masufeo-
ture cheapor aad simplor.

Ia 1830-1€9) pr&tcnor LANGE (Kocen) obtainsd the Pirst and
Second Tecakovskili vaosines, assording to the Sastour prineiple., The
suthor u;:doreook the task to oltain vacoinea which would produse a more
soderate ronction, in comparison with TSEAROVSZIY vacoines, in isooulated
aninals,

Iu order %o obtuln hia vaoocinos LAKGS took anthrax oulturo which
had deen $s0lated fram the carcass of a doad bull, and grow it iz {ncu-
bator st 42.6° s to ottain the First wacoine = 21 dayss to obdtuiin the

Second ~ 14 deys. The prepared vacoincs posacssod the following virulocnoe: )

tho Pirst vacolne caused doath of all mice acd 60°/e of young culnes
pigs; *hile the Suoomd vaooiuo caused loss of 50-60°/, ©F Lrowa guinea




pigs and 10 = 35°/, of rabbits. The ehcsy, imocub ted with the 2ud

“ . wagolne, rescted soverely; sonatimes fatally but mot over 1°/, of them,

The LASIGE vaocainos wore for w t¢ine utilised for inooulatinsas of

‘7 norses chlefly i provizces alonz the Volta. A mubor of expericenters

bolioved that tho LANGR waoninos wore moro prasticsl in wnooination of

" horses (less ocusplications were noted) simso the w. LANGE wvagoine is
" more virulest while the 2ud is ees virulaat in ecaparizon with Gorvesponds -

dng TEPHXOVSZII waceines. Later, howover, in extensive samissionsd
experinents (SAPATOV and DOJ Ca=itsalons) with the TSEAKVSIII, LANGE and
Preadh vaooines, it was established that, in point of mooinal qualities,
e advantage bolenged o the TSIEIIVSKIY vasaines. |
- 0P the athrlx'mms ezployod abraad (besides IMastour’s)

SOBENURYE, XATSUENI, snd azcmo'm (zlnoooid;o‘) voooines nust be meationed.

" In 1934 Professor TTRINT'LY Proposcd & saporin anthrex vacoine.
This vsoolpo roprosonts the &poros of anthrux of TSIUZOVSEIL 2nd vaosine,

- matrix Xo. 71, contained in 3°/, glucosido = saponin solution. Tho

enizals are inoculated cnoe with this saponin ~ vaciine, without provious
vasoination with the 1st vaocaine. This makos the isooulation of damostio
animals uadnn sathrax considerably ohoaper and simpler, Imxunogenio
properties of snoponin = wagoine are high.

In 1933 = 34 STAAATIN, studying the xmorpholosy and Biology of
virulea$ culturcs of sathrax growa on ooszulated, defidbrinated or oitratod
horse blood, notod that in this proooss thero ooour individusl coloaies
maun;mmm»mummtmwsmtmm
solonies do met have capeules.
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) in Injeatlon of this variang inse wiluwe micc’md gudnoa pige
an intonse swollizp 4o produced at the sito of inooculstion, in whiah
1s ocontained a oconsidorable cnount of scapsular.snthrax booilli. In
oages of dozth of the m«:. pizs tho acapsular agent of enthrax is -
fsolated only froa porcnchymatous orgzns and not froa cardias dlood.
The shee) inonulutod with tho STLIATIN acapsular, ewolling causing Moty
of the epmt, dovoloped stroag imuunity,

In 1942 4n tho USSR Profossor K. L. GLISAUNG propozed o pow

anthrax vaooine = 871 -1 (Sanitery - Techuicad Institds of Soviet Amy)
consisting of the acapsular, twolling - produoing viriaat which he obtained

" froa the virulemt apaoics of anthraxe %thoe eeapoular varioty §11 = 1

possesses the capaolty to causo cdama of a consideradlo sisze in suinoa pigs
and whito nico; the acapoular pthopan 18 isolatod frxs tuo cloga and tho

parcachynatous organs of the doad mico sud guinos pigs 1u groat masses;
&t is moro raroly u;oxme froa tho blood of tho hoart of the puinea pics
snd white mico. The strain of tho vaocine £7I doos not possess & stable
ability to cauco death in the infectod mics and guinoa pigs, hawover, it
hag same peculiar acapsular proportlioa aud tho ability of ocousing ceath

in whito wico and guinea pigs. Thoso Gpoolfio properties are takca as the
. basis for the oontrol of the vacoine STI.

The rosults of a four-yoar praciice in tho productiocn of STI vaooline
ia bloplaats are sumariswd in the folloxing rosolutions |

l. Tuo strain pocaosses stadble edcna=causing propertics,

2. Shere are ousos whon the culturo of the STI vasoino is isolated
mmum&mnmwmmm-;pay.
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- of tho anthrax §TI wasoins on choop, that tho vaceino causos & “tenasion”

‘ bean cheoked oz the shoop).

%0 must abstain £ram apy catogzorical ¢eolsions, 6inco the Vacoinal strain

T TR U U - g y—
EESSAR SRS e et oy~ ah S o e g —— i g b g g o

Se Othor sories of the {71 wrcocine mirht po;nou an faoroased
viruleacs tomard rabdits.

4. The infoatlnn of whito mice and guinos pige by vaooination
doos mot slways cause doath in white mice and guines pigs, einoe there |
are cases vhen o part of tho waito mioo doos curvive and when all of the
guinea pigs perish or when all of thon survivo, '

8. 7Zbe §TI vonoine of cn inorezsed virulenos toward radbdits, doos |
8ot cause any aomplications when tosted on biz antxals (sheop, oattle,
horses) if adninistored at ordinury or oven at inoreased doses.

A ocmissicn has estadlishod, by tosting the i{munogenis properties

izmumity for a poriod of 1S wouths (aftor that period the immaunity has not

The vagolino STY has sdvantages over the ZSCXKOVEXII's wacoine, , ﬁ
sinoe tho unizals have to be vaoolnatod Juft onco with this STI wacoine
und thore is no: noed to froo tiem from worls (horsos and work oxon),
Howover, 4t must be added, that there were oasos with compliocations
in horses, cattle, and, especially, in cheop and goats, when the vacoine
87 was vsad 1a noss waoolnation, Those campliocations often rosulted in
the loss of young eaimals, espoolally in lumba sund kids, Therofore, the
ooaclusion druwn from this exporinant proves that the §TI vaseine e not '
ocaspletely harmless %0 agrioulturn) anizals,
Howover, in regard to tho stabllity of the proporties of the viseise,

STT possocsses entirely now culturalebiologioal propertios.




The guostion of tha 3izctlo prozcrilas 0f tho vacoinal struin
£7T will te answored uftor o ocrtula poriod of tico, whon aore experi~

acatal data will hava bsen obtained.

[oegin. p.ed/
le PRFSTRVATION, THGUIERATION A'D EXAIINATION
OP BATRICIS OF AUTHRAX
The importanco aud gignificancs o tho rogonoration of matrices
of Tsenkovakii's wvagcine for the pregorwvutlion of tholir stable propertios

has boon montionod alrséady btofors. Iowovew, 4t must ke said that in the

“tize when no refogillation of tho vaccines vy passazing them throuprh the

orzaniza of white mice was dono (from 1920 to 1932), tho vacoinos have
loat thoir bLiologicul proportice und chanzed thom ooneideradly. Thus,
for instanco, tho lot Teenkovsizii's vaccine d¢id pot kill white mico any-
nore ond the 2ud ono ~ had an inorouccd virulence \hiich coused death in
rabbite. In connection with this, the Coxnission on Uatricoz haa scondusted
work In 1632 on tho investipotion and separatlon of the matrices in aocord-
snoe with tho regquireacnts for thelr utilizatfon. The rosults weros the .
natricos of the first vacoino no. 20 and of tho 2ad vaooine no. 71 wereo
soparatad fraa the othors, Furthiomors, the matrix of the first vaooine
no. 20 wua roplancd by the &nalocioal natris no. 18 which waus ia bottor
esoocordanco with the fnstruotiona,

£inoe 1982, tha yresarvation cnd ruzeneration of tho matrigcos of

Taonkovakii'es vacoines and thoir distritution to blorlants was ocondusted

by the State Solentifio=Control Instituto of the USSR iinistry of Acricul=

ture., Thaoks to the yearly rogcnoration of the matrices bty passaging
thea through the organisn of white mice, tho matrices have preserved their

oultural end virulent properties,
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Tho weshsd 6f rozcacration ol Lhe matricus caneizts in tho following:
Throo ¥hito tico ars infectced with the matriccs at 0.l caa (tirst passage).
Tho second pascage 15 don® by & cubeutancous injeotion of the rol}wh;
throe mioo by injecting $ato thea blosd of thoe hecrt of tho mice which
died of the first pusdaying and so=forth up o threo or four passapos.
The blood obtained from the hourt of tho last mouso which dled of the
1ast passaze nust be separatod £rem tho blocd serum of mice by scoding it
twice on fowl flegh bBouilloa prepared according to Tscalkoveiii's wmothod.
“he culture, prizarily oxanined for its purity and typioslity of
growth in rogard to onthrax (Tscnkovakii's l:i vacoine grows on bouillan
by forming @ oobﬁn—like £iln on the Latian of the flask; Toonkovakii's
2nd vaocine growa 4iffusibly; bLoth waccincas form oz agar ltypi.cal colonies
of the R = form), 48 to b0 606204 o2 fowl flcsh bouillom containod in
flat~bottoncd and two-ncoked tottles of the Fharkov types the boulllen
layor should Ge not thicker than 2 « § z=m. The goodod bottles have to
bte placad into the thermostat for growing ond for the dovolopzment of spores; °
thoy muot Te Lept there at a tczperstury of 32 = 34° for € = 7 duys. 4fter
& perfect spore formation is reachod, (80 - 90'/. gporot on the fiold of -
viofon through tho mieroseopo) the spores aro enslosed into a 50'/, solution
of chealoally pure glycoria at tho followinag rates: go'/, spore culture
of the matrices of the lot waacing «= 80‘/, of [lycorin solution and 10'/,
of the matrix culturs of the 2nd vaooine = 90°/, of glycerin solution.
Aftor 30 duys tho rogenorated nmoirivos must wmdorgd an investigational test
for thoir viruleat properties cad t!‘-no rosults chould bos the first vaoocine

should cause doath 4o a1l mice at rates of 0,01 to 0,0001 @ nad should

< .
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/_Eogln. Pe 83:7 not causo death in ~ulneu nizx ot o doae of 0.2 e 3 the
awoond vacoine ghould omusce death in all muinc. pige et doses of 0.1 teo

3 and should mot ceuso death iu pahbits at dosos of 0.5 ms.

0,001 on
Furthemmore, prior to the delivery to bdloplinta, tho natrices must be
cheoked by un anslogical toat for virulcmoo after each distridution Lute
bottlos.

In 1656 = 1638, the Coxalssion on Latricos (P. K. TENENT'LV,
Ss Go EOLESOHY end V. H. IMHISOV) conductod exjorimcnts at largze on the
investigutioa of the Immunogonie propoertiecs cf tho Teenkovskiits = wvacoines
and on ghecp sanonin vacoines. The resulis ol tho ocontrol-toats haﬁ
establishod that the shoop had ctronp fmmunity infection with anthrax.
Por instaneca, 7 coaths aftor the {afaatisn of 15 sheap, all of then roe
ralned alivo, vhereas the 4 o3utral shaap dicd of uathrax 58 = 48 hours
after the vaoccination. Thirtoon moaths aficr viceinstion, eae out of the
14 vaooinatod ehwap died; tio out of the four conirol shoon dicd of aathrax
within 38=53 houra; the otlher two suflored & secvuro form of it, After |
tho infeotion of five eheco) soven mouths sfter vaoolzation with saponin
v«00ine and ¢ shoop 13 months aftor the vaooinatioa with the samo vaooine,

4l vacoinsted shoop remained alive (onv control for bota, for the matrioes

end saponin vagoines).
Be LETVOD OF PREPARATION °F THD TCTHDIWEKII'S VACCINE
.Tho 2sankovalkil's vasaeines are preparcd £roa tho natricos of the
lct vacoino no. 18 and the socond vaoceino no. 71, which are c‘.ici.ributoﬁ
by the 8tate Soientific=Control Inuututo; Tho matrixes are delivered ,
in soaled Pasteur pipets squipped with labels showizg the nano of tho matrix,
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tho dato o2 4%s ropmoration eud distridbution. 4 dezcription {nazsport)
with the indication of the oculturul and wvirulent properties of the matrices
1s also added.

For the nultiplication of the matricos, apeptonio fowl flesh
bouillen is uasd, which is propared in acsorlince with 7seatovskii'e mothod:
1 part dafattod ground feml flceh & 4 parts of wator boilod on a low .

" flame for 30 minutes 3 50 o%no liter of meas wator « 13 g chemloslly pure
~ ocmon salt and 0.7 css 12.8’/. phosplioris acid addod. Thereultor, the

moat water 88 boilod for snother 3Q minutos and filtrated; distilled wutor
18 addod as much as 1s necdod in order to rosch the primary volwne; 2% 7.2
'u esstadlishod and boiled again for 15 minutess tacn filtrated into bottles
and sterilized in tho autoolave for SO miznutos ab oxe ctnuphoéo. .

The sceding of matrices for multiplioation is done by Pasteur's
pipet which must be shook thoroushly anéd carefully o);oom through the
aicroscons for the adoonce of mold. For tho eliminntion of microbos,
tho outaide of tho pipot must bo treated with alcohol = ether. The oad
of the pipot must be detached by troakiag with fired (proflembirovanys)
pinaors; thersaltor the matricos are taken and soodod at 10 - 18 drops
por flask or 'Sotuc of the fowl (heats) é;;s.n. p.'z_é] bouillon. Aftor
the insoription of the date of the gsoding, the name of the waccine exd
the mmbar of ite gsories, the flasks are pluccd for 14 = 18 hours iuto
the thormostat at a teaperature of 34°* for groving.

The matrix obtained froa one pipet 15 to bg used just ocuss, that
noans that froa the content of one pipet, only oae vaceine series omn Lo

obbained,

" .

ok i -
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Teanlovaldlls vacalnes Lt Trovl o4 Lnoptenle arar proparoed tro:i
=33t boutllaa (1 part of gromd muit w4 parbs of dictillcd wator) or
of Hottingor's broth by addia; 2°/, of Odesra apsr-agar. Simulteneously,
the vaoaincs woro gromm of & hrdrolytiec madiume 7The nutritive amar is
to be diatribtuted into flat bottles (asiruss) of tra.:.*.sparmt glagss and
oven sidowalls; 4t oust bo sterilizad at L atmoceshore for 30 ninutes,
Prior t2 sosding, the Lottlos havo to bu chesiad for storflity by keeping
them $n the thomroatut at o temparatures of 36 = 7%

For tvpicality aad purily of growth, prior %o tho soeding into the

agar of the wutraseos, the bouillon saalinzs of tho matrix vaosize must

b0 exauinod on & suashed drop or on a stzinod cickr macrosoopioally and

nicroscopically. “he macrogsocpical matrix of the lst vaceine, usually
looks 1iko & trinsparent toulllea with « ccdimead (cottom=liko f£iln) en
tho bottom of thbe flask; wihercas tho matrix of *ho Zud vacecino grows dif~
fusi{vely. Xa the dab, the firol oze ia oczjozod of immobile bacilli; long
tnd short threads; tho second ono = of separato immobile baoilli wnd short
throads,. - In ths a=ears, as o rulo, are presont straipght rods which adopt
tho color of the rod or chread onally. %Those culturcs of matrioces, which
contain involutionary forms (roda with u pour-lile tulging and tarenda of
short and long linbs) are concidorod as sob suitoblo. After purity asd
typicality of tho matrix soocllinga aro @tadlichod, they are scedod in o
sterile roox on agar by msans of a siphen (2 shub method) iuto tho matruss
bottles over a flaaes moreover, culy as much of the quantity of the natriou.
together with the condengsed liquid cho;‘.ld be poured into the matrasscs, as
might Yo vsed for the even wotting of the agar surface., Aftor thoe ncdﬁ;
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" matrass bottlea takus place after the vnooino Lad been kept in the thermoatst

and the Angeriptica of the nuso, dato wund nuniber of sories, thoe matrasaes
nust be placed for & = 7 duys into tho thermactat ut a tomperature of I2 =
54° (the matrassos have to bo placed with the arar upwards) for multipli~
cation aad for the formation of spores. Twsanty four hours thercafter,

the matrions, togothor with tho coodinga, have to bo oxamined Mmlly
Lor growth, purity and typlicality; & mamifyling glose must be usod for
this purpose and the surface of the ezar should not Le wottaeds those
natrioos in which colonies of foraign microbes or glimy growth or partlal

lysis ie observed, must be cansidored as not suitable. It 4s well knowa

© that the zatrices of the Taenkovekii's vascoine do form typleal uaeven

colonies of tho R = forn; howuwver, &t i3 alio possible that §n some raore
cases, atyploal, ovan §S-golonies night be observed, iatrasses rhich con-
tain such atypic S~fom oolcztcs, must bo rojocted by all means. For the
investigation of the spore formation of the ceaded /begia. p.70/ vaoelae,
aftor 4 days 10 -~ 15 ‘/. of the flasks must be oxenined mioroscopically,
that meuns dy tho amashed drop mothod. On some dioplante, the prolixinary
exsmination of the vaocine for the formation of spores 4s not conducted;
4% {s oonsiderod baing sufficlent if the tosting of the vasoine in the i

for 8 = 7 days.

In order ¢o wash off froa tho agar tho spore culture of the vacelino,
s sterile physiological solutian st a rato of 70-80 @ zust ve poured !
through a siphon into the bottlos. Thoreaftor, in order %o wet the agar
surface with the oulture, the ratrascon with the ajar domnwards, have to
be left for 20 = 30 minutes, A the indicated time, the matrasses must bo
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ahalen s montionod before aud 4lso Gi ieir in o elrculating wovenent,
until the sulture is washed off from tho agare Af%cr the washing the
vaceina must be tostod mioroscanicclly for purity and value of the spore
fo_mtson; thios mmec be dons on u cGuamied 4rop. Those natrasses whloh
wore proved bolng pure and having in the microstopio fiold of vision the
nocessary saount (ot loss thaz £0°/,) of tho full value spores, might
be £111e6d into tho bottles: tho et vaceino together with 4a°/’ of the
aquatio solutiona of glycerin (“cozservent®), approximately 380 = 400 uz
of the agar surface por 1l 1itor of glycorin colutiocn; the 2nd vacoine is
to be £i11nd first into a (Lottle) = miicr and thon distriduted into £lasks
with the 40'/, aquatio solution of plycurin, opproximutely with €0-70 cuz_
of the sgzar gurface por 1l liter glycorin solution. The emulsioz =ust be
£illed froz the mntrassos into tho flaslz with tho "gonservant® /aqua.tto
glycorin solutioa/ through o storile siphoz with & hoao uadoyr rormal
prossurs, A «o*/. chanically puro rlyserin solution or distilled wnter
muet bo prepared in dottles of 18 = 20 liter capacity Aegin. .72/ 12 « 13
1itora sach, The hottlea with tho glyoorin colution aust To mounted with
twa siphoass with a short ono equinped with o little bag (nado oither of
831k or linon) oo the end for tho filtration af the =ulsion of the wvascine

which will be poursd into tho lLottles, and with a long ane = for the

distribution of the waceino, Tho colution in the Lottles must bo storilized

in the autoolave at 1"/2 ataosphoros during t=o hourse

The preparation of the Tsankovsokil'e vucoincs is pormittod not ocnly
oa flyocarin Tt also on the physioclogical solution, The poriocd of sultabie
2Lty 48 two years ~ for s vacsino an glycorin and one yesr = for the
wvagaine ou the physiolozicul colution., That asount of wvaseine which 4s
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seeded from the same seodlings on the sare day i8 cornsidered being one -
series,
3., PREPARATION METHOD OF THE SAPCNIN VACCINE
The saponin veocine is prapared from the matrix of Tsenkovekili's

£nd vacoine no. 71, The preparation of the seedlings and the growing of
the oculture on An apgtonic srar, also the tasting for purity and sporo

t‘émuon {a done by the same moethod whish was orescribed for the matrix
of Tuenkovakii's 20d vaacine. The emulsfon of the 2nd vacoine, which

hasd heen wu..rhod by the physiological golution from the matrasses, murt bs

POured intn the 3°/ sclution of saponin. The saponin solution must be

- prepared the following way: Seponin whiah hed been checked, is diluted

in & bottle of & preliminarily sterilized vhysiological solution under

1 ‘1/ atmospheres oressure during 2 hours ct & rate of obtteining 3°/ of
upe:in. After a total dilution of the saponin, the bottles with the
solution are steriliied during 30 minutes at 116°, In case, after steri-
lization, the pH of the saponin solution is lower than 8.0, a phosphate
aixture in the azount of 6°/ must be added, The phosphate mixture must

be aterilized separately and added tn the sterile solution of ssponiu prior

- %0 ths addition of the wush out of the oculture. The dhosphate mixturs is

orepared on the preliminarily dried mono-derivative potassium phosphate
KBzPO‘ and di-derivative sodium phosphate No. 2 HPO whioh had been dried
preliminarily; they rust te diluted in distilled water ($.078 g Xi,Po,
pc; 1 liter and 11.807¢4 ¢ la2m4 per 1 litar) and nmixed in the proportion

3
_of 19.2 a” KBaPO and 80.8 on® Fa,HPO,.

Prior to utiliszation in dioplants, saoonin must be cheaked for

reactiveness and toxiocity, and a test must be conduoted for its reactioa

4
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to sugar aad for the hawolystio fudsx ia T Ui of o :’:‘/. soluivion,
Por the reastivenoss tost, saponin was injsotud eubeutunooualy to two
borses at & doso of 0.3 > and to six ruldiss nt a dose of 0.1 Y,
10 = 12 hours sftor the injootiocn, the tcupovature in horses started to
rice und wag 0.6 = 1.5° highor aficr 18 = 2< hours. Such tozporature lasts
uoually 1 =1 1/2 days und returzs thorealter to normal. On tho injootion
spot ofsponin, aftor 6 = 12 hours eacrgus 4 eareuding swollinz in the
8i30 of S x 6 = 0 x 8 xis Altor 1 = 2 days, tho cwolling deorcuscs and
hardona, In vaooinated rabbits oa tho &30t of tho zancaln injection,
neorosis of tho olin chould appear (rot =oro thzn ia 50'/.). For /tozin.
pe 73/ toxicity, saponia must de $9stca ca 15 whito =ice in dosos of 0.05 =
0.1 = 0,18 c:ss four nioo to ouch doss; sapczin correcpinds to the stazdard;
4f omo part of theo whito mioco dios frou o Ass0 of 0.05 c:.s. ccasoquaatly
tho doso of 0.l and 0.1§ &® causcs tho dcath of el whits mico. The Helnz
reaction mizht bo uged for the suncaln tost, 1 thore is o hydrolysis on
hundj tho tost of tho heaolytis propertics chould to conductod aocording
to the izstructions whioh aro dozoribud iz tho preparction of tho saponia
vagoine,
4. .PREPAFATION MOTA0D OF TUD ANTHRLD. VACCTING §T1

Tho §%I vmooine is propared froz the standard vnooinal strain which
oconsists of & sporular acapsular cathraz variunt $7I-le The standard
strain 1o presorved in a 40‘/. colution of chenioally pure glyoceria oa
gistilled wutor. 7o the bloplunts, thae atundard strain Lo dintributed in
sealod Pagteur's pipots Ly the State Soluutific-Control I=stitute, <ZThe
pipets aro all labeled and havo tho sngcrijtion of theime of tho siraln,

the dato o ... preparation and the duty of the distridution. To the strain
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18 aloo addad a duzerintion (puusport) e 1L4s cultural-bisloriozl proper—
ties,

For obtainiag a culturo e¢f tho stomdard strain STI, sutritive
boulllen 48 usad; the touslloa nust Lo rroparcd of tho Uattincor broth,
Tho meat droth, oltained wcofdin:; to Hottingorts claasical proeseripticn,
must b dilutod 136 ~ 138 in distilled waters Por oze liter of this broth
2.5 g Fall, 0.2 £ EC) and 1 g Na PO, must Lo added, 3y rondering tho
solution nore caustic 4z adding o ¢°/, solutica of Xadfi, the pX 7.2 = 7.3
i cs_ta..bushodz thereafior, tho nutritive bouillon is to be filtered and
storilized st 1 atmosphore for SO minutos, 7he scoding of the standaréd

. atraln on the nutritivo Bauillon is dono &n tho caount of 0.5 = 1 &a® by

followling the rules for storility. Altor the cooding, tho matrasces should
not bo shakon but placed for groving 4nto the themoctat at o tuayerature
of 33 = 34° for 13 =~ 24 houra, &ftor boing Lept £n the tharmastst, the
Touillon on tho doitan of the flask starts to rrow in tho fora of cotton
or in tho form of a tiny aet; tho uppor luyer of the bouillon is transparent.
Within the mars of the broth, flakes of tho grawing eulture are suspcadod
in a considoratleo gmall amount. In czsc, diffuslive growth and a costing
appoears on the top, tho matragsus nust o conslidered as mot aoscatadle.
The oulture ocantiing in tho divided drop $amobile baoilli aad long thruads,
wheress 1p tho &ugar = staincd rods and throads,

Tho wegoine 57X must be grown o & nutritive sgar, proparod frow
the Hottingar broth by tho above muntioned method and Ly addizpg to it
2.5 = 3°/, of the Arkhangel’ck agar-agar or hydrolytio mediwm. Tho nutri-

tivemodica nust Yo £i1led into watrasses and storilizod &t 1 atmosphere
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curing 30 miautad, Thoroaltor, thu melivn 1o 4o bo chockud DJor zterility
in tho tharmostat durinzy &o days [_4_8 hou:;g? cnd kopt in the plant for
rizening at ordizary temperaturo for & -~ 3 duys.

Loglu. p.75/

Aftor tho purity and typisality of tho culturs ure ostablished by
exsatn.tion in o storilo room Ly follo-in: ¢il rogulations for sterility,
the matrices are socded on thu nuirltivo nzar into {ho mutrasnes at an
aoount 62 3 - § ex® into ozoh. Af%or tho nime of the vaccine, tho date
od $to zooding and the n\':.mr.cf the serics ig ingerited, the surface of
the agar must be thorouzhly wotted, cud thuranltor, tho matrasces placed
with the apar dowmnwards for 2 = I hourss %ie growing of tho wvaccino is
done 4n thae therzostat at ci unard peuliion of Lhe a;;;;:-:R% & tezporabure
of 33 = §4° Quring 48 ~ 72 hours. &fior <% hours, tho matrasscs huve Lo

o chacked carcfully macroscopioally for typicality and purity ead nicro-

scopically for puritysnd epory formaticze The colenles of tho culturcs

aro usually dry and of a groyish ocolor; in a dub or stalined swear the spore

of the holo walue are contalnod in tho :mount of 70-60°/, ia tho £1ald
of vision of ¢tha alcroscope iun proporiicn to the bsecillar forms. I the
shore formation 16 not sufffclont, the walrasses have 1o To kept in the
thornostut for up to 72 hours. Thorcaftor, tho oculture &n tho mutrasses
nust be treatod with turponbino, by istroducing 2 <’ of turyeatine with
pincors into tho cork of tho matrasses; thorealter, tho wmatrasses havo to

bo placed back into tho thorzoctat for 24 hours £or the ascoloration of

tho prooces of the spore of fcrcation. afvoer the offvot of tho vapor of

turpentine during the 24 hours and aftor a coleotive oieroacdpy, whioh must

show in the 2ab or &n tho smoor not less than 00 = 100*/ sporas; tho
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viathing ol of the oulture is cuiriad cut Uy usting dilctilloed wibtor at
&0 - 70 = per caoh matrasses tha usce of noiulc or btiade might Lo holp~
ful, but pot necessary. Tho auciing of tho culiurs frox the catrasces

is done into a sterile mcasurcd bottle filled with beads and $acide

' contalning A filtor in the form of a bag of rzauze. The washod off culture

is then subJooted to shaldng for £ = J hours, thorealtor & cample of it
is taken for tho dotermination of the optical conecuntration of the faitlal
(mothor) vashout ucd for the exauination of the growth for purity. To
the {nitlal '{mﬁhcxj sushout, &% 1 1/2 abuosphores for 2 hours, 50‘/. of

the atorilisad glyeerin i addod: thercufier, the washout is placed iato

‘the refrigoratar at & temporaturs of = 10° for § days LCS hour;_-7. at

tho indioatod period, after naving obiuined positive rosults, the initlal
wnshed agar 48 addoed and £1l1sd into proparod bottles with a 30°/s solution
of glycorin oun dlatilled wutor, wiloh was sterilized at 1 1/2 atnosphoraa
for 2 hours %Ly caloulating of odtsining a wvaccize of & 100 milllon spors
soncentration por 1 o’ o 4o the optical spcolfic ctandard of tho S7I
vacoino.  The optioal gpoecifio standard of tho S?I wueolna corrcaponcs
1ike thiss 200 rillion spore = to 1 milliard according to tho stuandard of
tha Central State Solentific~Control Institute of the USER Minlstry of
FRoalth (Proteotiom).
8. PACYAGIUG OF VACSINLIS

The vagoines must be puskaged tho sano day when they wero bottlcd,
The paokaging into fluaks Az dono by using o eterile siphon with a rutior
hose undor zrormal prassurd @,ﬂn. Pe '{'_37 bty placizp tho bottle with tha
vaooino one neter higher then the working tablos tho first portion of the

il et L
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vagolne suold by pulliing tho rulbl.s bocliaads,  For aa ower dlziridutioca
of the aporas, tho Lodtic with tho vaceius miwt Lo slaien pericdically
bafore and during the puckasiiz;ze Tae firct portica of the wagoixe = ot
the enownt of 150 = 200 c:ns. pust Lo rojoaued.

Tho packaziag must be dono over o flio of & turndr, under a bell

glasa, ia a sterile roo:m cad by achordn: to the ragulations for storility.
J )4

* The diches used in the poolagzing off tho voocines, axd the rubdber corks

aust be storilized undor 1 1/2 etoosnheres Sor 2 hours.

Aftor the paolmging and coriing o Lhg Lottles, the la'ttcx- much
to coaled by resin of prime qualisty (g maxsiic), stamped with the ztaso
of 'tho bloplant and labaled, <On tho Lbala must bo '.}.c‘.ioatcds the nano

of the vagoline, tho o of tho bloplant wuhlich had prepared tho vaceine,

the mmbor of tho soeriop, tho &uto of sullobllily, the nuxbor of the Ciate '

Coutrol and tho doses for cll typod of apricultursl toizalse For the first

vageine = nuat bo used a navy bluo 2absl, for the sewond viccine ~ a rod
ons, for tho gazonin vaosiao and the vacoino 571 ~ white oges. Tho ready
paclnged vacoinos must bo kest in & ¢l oad dry room ot tho tenperaturo
of 4 2 - vo 4 15%
6. COBTROL OF AL VACCIEIS

Prior to distribution, caon sories of +ho vaccines must bo o:z;:ainod
by tho &tate Conirol of tho bioplant. 'Z‘;r:o v2oeines are checlod for purity
of the growth, for KrPB, ¥PA ond MPP3. 7Tho seodings are obsorved during

covon days, waorcas thoso vacoiuss whteh waro prowed to Lo soiled must Lo

rejosted. For tho dlological coatrol, hcalthy amimals asd those én a norzal

.atate must be axployed; they chould not hiuvo Veon used for oxporizest before
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and chould Rave tho fodicwiny woihbs t.lal = 17 = 20 o, pulnes oigs =

S00 = 450 g and rebbits = 1.5 = 2,6 L Jor vhe contrel of tho LTI

vasoine, animals of a coexdnal woirat must Lo caployed.
00 detorminatlion of was comesabtraticn ¢f ihe cpores im the

Taaulkovaikil's vocoines xust bo done acaor&iag'to BLAGLVL s nothod, by

soediny on azar into Potrl dichus, Tor thic purpoco into the twat tutus

with fuged azar 1 o> af the fnttiel muspeasion (131,000,000 of tho £irst

vageine cnd 11100,000 of the socond wvaonine) 43 ot & temporature of &f°

with a graded pipet, on which the praluntisa 48 msrksd up %0 tho ond,
]

Into throo tubes §t £c futroduood at = 0,33 ca® aud imto the &b,
tho pinat iu flushed with the asar itselfs Thorcafter, the agar with

the vascine must bo chalken bristly, soured Into dishus, oooled for grosias

A
- e

and placaod into tho thormostat togothor with the four tubes of tho ¢
After 2 doys Zéi hour_s? tho oolonios vhich havo grown in tho dishes awnd

tubos nust be countod.
The excminatioa of the Tsenlkovaxii's vaoeines for virulesce nust

be dono tha followiag ways three while zico must Lo iafeotodwith tho
1st vacoine &t o dogo of 0,01 ot ocuch, alzo 2 guinea pige at a doso of

0.2 ms oaah. The whito nice will dio of asthrax not lator than within

100 hours, é’:_;gin. Pe 'l_§7 the guinoa pipgs will survive, ¥With tho 2nd

vagoine -« two gulnoa pice must Lo infooicd at & dose of 0,2 ::\3 eacé also

4 raxbits = ot & doso of 0.8 aaS. Tho rutzoa pigs dle of enthrax alios

3 = 4 days, all rabbits cnrv;va, or ncarly cll; that meana that out of thoe

four, one rabthit pay die. In ouge the rogsults turn out to be differiat

end 4t L8 obvious that the firat vuoolne 18 of lower virulazse to=ard tho

.:x.,»un..v.«.mbv.;“.ﬂ‘,mu;,,, o o
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Whato BLCO fnd Thu GLoanl VuBChh.s ToOWANS 4uo ruinca phliu « or (ho Yirulanes
of the firct vusoine 4s luordusnd towwrd suinca 2igy and that of the
s630ud wuooine ~ toward rabdbhits, the coatrol (ost must Le ropeated and,

if onalogical results wro olisfned, tho vaceiuo must bo rajooted.

On exporimantal anizsla the tosting ¢ 4ho capesin vasoine is done
the following ways For testing the local rouction Yo supoain, throe radbits
" are infooted subeoutuncously at 0.2 e’ nad tarce fuincn pigs slco cub~
outageously at doses of 0.l cas. Ia thozo anizala, at tho spot of the
inZootion, » swelling wppoars on tho socoud doy (& roaotlion to sanonin),
the 3ize of the awolling in fulnoz plzs 33 2 % ¥ cu ed $n yabrits =
35 cue aftor 2 =3 Gy, & all aniincls smeorosis ¢f the chkin caorgos
and 18ttls uleoors start %o fora. The rabbits do survivo, but all fuinew
pins dio of eathrix or, Somobizoz, two cut of tho throe infected. Im

~Cor ¢o test tho matricas, tho 24 hour old Louilleon culturc of thu fapoaln
vaooine nust B9 $mjscted guboutrncously to 2 rililits ub o Qo3 of 066 c=®
ane $0 2 zuinea pizs at Q.1 c:.s. “he rabbits survive, but the gulaca
pice 4le.’ In aath ono OF both rabiidty dio and the Zuinoa pigs survive,
<ho test nmuzt bo ropeated. If cnalagical resul4s aro ottainod = tho weccine
zuet be rejectod, |

The 4est of the conocuiration of the 2pores of tha STI wacceine o
done socordin~ to the specifio optical ctandardited mothod, indicatod vofore;
tho test of the quantity of tho living germs = by scadiag on tho apgar inte
8ix Potri dickos at 0,2 «® of o essponzion of 10,000, 1,000 and 100 snorcs
cooording to the speoific opticul standarde Tho cucunt of tho living spores
in the vacoine fluoctuatos tn the ilnits of 26 = 3&%/, 4a proportioa to




30 oonecntration waleh oquals 10D miliisns Il =¥ of thoe wvaccinv.
Cetoraining tho guantity of the 2iving sporcs oo the &gur, the typicality

of the oolonics must also be tiloa Into cansideration, the coloalies

nust correapoad to thotyps of tho P=fom. Tor caatrolling and tostinc the
vaooino for the abasanao of oapsules o bvasiili, tho vaceino must do

scoded onto the coagulatod aquine coru: 4n ordor to bacame separute coleonics.
The colonios which have prown on tho coagulated sermm must be dry and nct
8liny; tho niorobes of these colonles should raot have cspsules, spacially
whon 8tained by the ordiznary moethoda,

Paen five ratbits aro suboutanaously inosulated with tho STI voooizo

‘ot & 4080 of 5 5 aach, all of thca must survive. In some of the ralsits

0ot vary btig odexas, in tho 8izo of a pizecn‘s o3z, might emerpo, In
oase, &t the firet or second caatrol one part of the rabtits dics and
showe antaracio diccharpge frea tho edana or Zran the parcacaymatous organc,
the weocine must bo tostod agaln for ita haﬁessneas ot five gheod at o
4 = £old dose cnd the matorial must bo sob to the State Soiantifio=fontrol
Ingtituto for approvale |

The vacoine 1s aoccptablo £f Just 2 = ¢ out of tho Live guinea pirs
which woro vasoinatod euboutczeously with 1 ca® of tho vasoine died Jfscgin.
P. 77/ withis 4 = 7 days snd alsc whea tho culture of the wacoino is
isolatod in larzo massos fram tho paronchymatous orzuns only, whoreas the
blood muat reanin sterile. A.ftor 24 = 48 hou:'s:ftho inooculation spot (<to

{aterior part of the surface of the famur) nearly in all vaccinated guinca

‘plygs edema amorpes in tho 3130 of a pigeon®s ogg whiah night expand and

reash both inguinal foldn snd cover tho stamaoh. The culture of the vucoive




which L5 Sfscolutud from Lo d2aG wuite mice and ruiius pifs, chould ot
kavo capcules.
Te PEACYICLL UTILINACIN OF TUU ANTIRMAX VACIING
.':ho anthres vacaines (Uoecbovaiii®s, tho saponin waceino end

tho vascias SII) prior to thalr wpplicutioz, nuct Lo thorousihly iavesti-
gatod by & veterinary Spocluliict; only thoce vaccines ean o uecd for the
vaocinntion of azrioultural cxniwols whilch corressond Lo the cotublished
stundard, The anthrax vacelnacd must htove 1auels oa tho flaslc showliag
;h0 nuabor of tho gericg, tho Qle ol {Lo sroparation, thoe sustinlility
dute, tho mx=bor of the St.io Loatrol cud L2 dosade 26 fleclis z=ust Lo
thorourhily eloccd wlth rubher coria, scaled with i wustle ead have tho
gtaap of tho tioplaat whioh Lad preporcd ¢hs vaceivos. Those £lasks whlch
show brolon 6ouls and o zZresth of nold and Llalos witasn the mass, nust
bo relcotad. Tho sultability poiiod of tho 1ot enrd 2nd Tsonkovakii'e
vaceine on glycerin $3 two yearc; tho cuzoe = oa the jhysiologisal solutiocn
« ons yoars the eaponin vacsizne - 3ix months, and thut of ths vaseins

€71 on plycoria = tow yours €nd ca tho physiolozical solution = eze year,

Vagolzation with tho weonlaes a2zainct cathrax are not pomziticd

o2 those farms infoocted with wovio infectious discases and &lso 4n 4ho
Sollowing cxuavd waons 6) the aninal's tempuratvro is highor than norsaul,
b) the aniual ia vador 2 monihs of ago, o) auizals are i3 the last
months of piusnancy ( with tho Taenkovaikiits veoolne cad the supozin
vaooirno) and {2 tho sacond half of tho lugt month of prozzmancy ( with the

vagoino £3I) and d) aaimels are cxhausted and woak.




The veealzatiod nust B carricd cuv iy tho vabtorinery surpoon oF

by & vetorinar - foltdshor undor Lue supervicisa of a votorinary surgoou.

Zhe syrinfos ead poodles wust be storilized by boiling for 30 miautes

Prior to tho vaceination &nd during tho wneoizati.a,

The injoction apot

muat bo shaved und élsinfected »ith u 5°/, solutfon of exrbolie melé 2né

Jdenatursd spirdit.

Logta. 30737

Doses of the vaccipnos to Lo -usad for wiriculturcl aniunals (in e

%)

Zind of auiwmel . teo of Vacoines
Anizal's Age
Tocxnkoveiits  Tacrlovokiivs Sepealn Ny
156 vaceline iod vacsine vaoaine v.ascin
Horaes Tp to 1.1/2 PrBe 030,65 0.1 0.1=0.2 0.5
1
over ) /2 ¥¥S. 1 0.3 0.3 1
Up %9 2 yroe 0.5 0es 0ei-0.2 T
Casals
Cvor 2 vrs. 1 0.3 0.8 1.5
op to 13/, yra. 0.5 0.2 0.1-0.2 C.7C
Cattle 1,2 ,
Over 1 /z yra. ) 0.0 0.3 “eS
Shoop and goats Cver 2 nontha 0.3 0.1 0.l 0.25
Up to 1 yoar 0e2+0,3 0.1 Ce1=0,8 0.25
Suize
Ovor 1 year . Qb 0.2 0.3 1*184)
anesdtSeiiinstauiiiiitcee. ek e e L

R e e e
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In cago eas, lizations ariic, tho vaceliuelicon nunt Bo glonncd,
Tho alak aalnale are thon sudluctud $o troatiinats with the anti-unithra
ciurx cad aleo to modicasental trestmontes, The velortnary surgeon of
122 Pulon must Bo comsultad in fach cuude Cozcuruing ths time of ccadustiag
vagsinationr asalnst astiarws and 6lss in rojard 46 ho &9dlicatilon of

othor waccines, iniicat 44111 Ye found fx tho isstrustions of the appli-

onviona of thosu waocinos.
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